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Tém tit

Hién nay khi phan tich 6n dinh ctia nén dudng c6 thé st dung mot trong hai phuong phap tinh toan khic nhau: phuong
phép thii nhit dua theo co hoc dat c¢6 dién 1a gia dinh trudc mit trudt (thudng 1a cung tron hinh tru) rdi di tim mit trugt
cho hé s6 6n dinh nhé nhit; phuong phap thii hai dua trén viéc ting dung phuong phap phan tii hitu han trong dia ky thuit,
dé phan tich trang thdi tng suit - bién dang ctia méi trudng dét, tir d6 tim dugc hé sé 6n dinh. Bai bdo tip trung nghién
ctfu so sdnh viéc tinh toan theo hai phuong phap da néu va dé xuit mot s6 kién nghi 4p dung cho tiing trudng hop.

Tir khoa: \6n dinh nén dudng, phan tich 6n dinh mdi ddc, hinh dang mit trugt, phuong phdp phan tit hitu han trong dia k§
thuat, Phan mém Geo slope, Phan mém Plaxis

Abstract

Recently, in the analaysic of stability of embankment, we can use one of two different calculation methods: the first method
based on classical soil mechanics, that is assumed slip surface (usually cylindrical arcs) then determine the slip surface
for smallest stability coefficient; the second method is based on the application of finite element method in geotechnical
engineering, to analyze the stress - strain state of the soil environment, which found stability coefficient. This paper focuses
on comparison of two calculation methods outlined and proposed a number of recommendations applicable to each case.

Keywords: Embankment stability, slope stability analysic, slip surface shape, the finite element method in geotechnical
engineering, Geo slope software, Plaxis software.
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1. Gidi thiéu

Khi xdy dung nén dudng, dic biét 1a nhiing
doan dudng di qua khu vuc c6 dia chét phtc tap
thi viéc tinh toan 6n dinh nén dudng la bai todn
vO cuing quan trong. Tinh chinh x4c cta két qua
tinh toan anh hudng rit 16n dén do bén, do 6n

Email: minhth533@yahoo . com (Truong Hong Minh)

dinh 1au dai cia nén dudng sau nay.

Hién nay, khi phan tich &n dinh ctia nén
duong cac ky su thuong dung mot trong hai
phuong phap: Phuong phdp thii nhét 13 gia dinh
trudc mit trudt va chi xét trang thai can bang gi6i
han clia nhitng di€ém ndm trén cung trugt (thuong
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goi l1a phuong phédp gia dinh mat trugt). Phuong
phdp thi hai xem nén dit 12 moi trudng dan hoi
- déo va ting dung phuong phdp phan ti hitu han
dé phan tich ing sut - bién dang clia cic diém
trong nén dat.

Tu thuc t& d6 1am ndy sinh nhiing ciu hoi
nhu: nén lua chon phuong phép nao dé phan tich?
Két qué phan tich bing hai phuong phap trén ¢
khac nhau khong?...vv

DE c6 co sé khoa hoc cho cic cau hoéi nhu
trén, tic gid bai bdo di tién hanh nghién ciu,
xdc dinh hé s6 6n dinh ctia nén dudng trong
nhiéu trudong hop khac nhau theo hai phuong
phéap da néu. Trong qua trinh phan tich c6 ung
dung chuong trinh GEO - SLOPE cho phuong
phdp thi nhit (cong thiic Bishop don gin) va
chuong trinh PLAXIS cho phuong phap thi hai.
Sau day xin trinh bay mot s6 két qua ban dau vé
van dé nay.

2. Phan tich on dinh nén duong theo cic
phuong phap bang cac chuong trinh may
tinh

2.1. Trinh tw gidi bai todn én dinh nén duong

bang chwong trinh GEO SLOPE

Phan mém GEOSTUDIO2004 V6.2, mddun
SLOPE/W (Hinh 1) dugc st dung d€ phén tich
6n dinh ctia mai taluy nén dudng dap.

@ @ GeoStudio

9 GEO-SLOPE

Hinh 1. Giao dién cia GEOSTUDIO V6.2

Trinh tu cac buéc thuc hién nhu sau:
Budc 1: Khdi dong chuong trinh

e Programs\GEO — SLOPE\ GEOSTUDIO
2004.

e Chon Create a SLOPE/W analysic (hinh
1).

Budc 2: Thiét Iap cac théng so ban dau

e Thiét 1ap viing 1am viéc.

e Thiét lap ti 1&.

e Thiét 1ap hé 1uéi v&.

e Dinh dang cac truc va kich thuéc céc truc.
Budc 3: Ve phac thao bai toan (Hinh 2)

e Su dung Iénh Lines trén menu "Sketch".

e Di chuyén con trd d€ bat dinh vao cic diém
0 ludi vé

| N e
812345818 3RUEEREETEEDYRIUSTH PR D

Hinh 2. Phac thao bai toan

Budc 4: Khai bao cac thong sb vé dia chat

e Chon Material Properties tu menu
"KeyIn". Hop "KeyIn Soil Properties" sé€
xuét hién

e Khai bio cic thong s6 vé dat vao hop thoai
KeyIn Material Properties (Hinh 3).

Keyln Material Properties

[ com ][ et ][ Dele 3 J [ cancel

Hinh 3. Hop thoai KeyIn Material Properties
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e Nhip khoang cach luéi tdm trugt vao hop

; L o thoai "Draw Slip Surface Grid". Két qua
Budc 5: Gan cac 1op dat cho bai toan nhu Hinh 6.

e Chon Regions 6 menu 1énh Draw. e Sit dung 1énh "Slip Surface \ Radius" &

e Lan lugt chon cic diém dé khép kin chu menu "Draw” d& gidi han ban kinh cung
vi tiing 16p dat rdi chon 16p dit tuong ting. truot.

Ket qua sé dugc nhu Hinh 4. e S gia ban kinh cung trugt dugc khai bdo

vao " # of Radius Increments"

e Cic budc thuc hién va két qua nhu Hinh 6.

Dst Dap’
i

2 B

[ Use Right (Passive] Angle of

3 .
L. DidenTuntien | . L o [ oo
o
iy
T A A . oy L & Careel
01 2 3 856 7 8 9101112 13181516 17 1819202 2 B2%BXHYT BPD 2
;IR NG ; R

Dat Nen Tu Hhier

Hinh 4. Két qua sau khi gan céc 16p dét

T O L
1234881 88BN RBIEENBEDUDDAFFT BDD

Hinh 6. Két qua ctia buée 7
Budc 6: Khai bao muc nude ngam

e Chon "Pore Water Pressure” G menu
"praw" dé mé hop thoai "Draw Piezomet-  Byée 8: Lua chon phuong phép phan tich

ric

e Chon "Analysis Setting" ¢ menu 1énh

e Chon céac 16p dat ma muc nuéc ngam di "KeyIn", hop thoai hién ra nhu Hinh 7.

qua.
) A PR e Chon OK.
e Su dung cong cuy "Draw" dé vé duong do '
ap. Két qua nhu Hinh 5.
Analysis Settings Px
Project ID | Method | PwP | Slip Surface | FOS Distrbution | Advance: d

Direclion of movement

(®) Left taright O Right to laft

Pl Lie
At et [ C00 ot low piszomeic e sbovs st ne
Slip Surface Option

O Entry and Exit No. of critical sip surfaces to store:
(%) Grid and Radius 1
O Black Specified

] Optimize eritical sip surface location

O Fully Specified
Defmne A ClinsenPoints onLine
O Aulo Locate
Wiaterin Tension Crack
Dt Nen T Nl .
r O Tension erack angle:
Piiiiiiiii Piiiiiiiiiiiiid
i i Ry R E N TR R aE T aR O Tension erack line

() Search for tension erack

Hinh 5. Két qua thé hién muc nuéc ngim

e St dung 1énh "Slip Surface \ Grid" § menu Hinh 7. Lya chon phuong phap phén tich
"Draw". Con trd sé chuyén tif miii tén sang
dang chu thap.
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Budc 9: Kiém tra bai toan
e Chon "Verify" § menu "Tools".

e Chon "Verify" dé kiém tra, néu c6 16i
chuong trinh s€ thong bao (Hinh 8).

71 Verify Data Ewg\
Infarmatior:
Verilying Date

Compacting geometry.

Compaoting fist of sail numbers.
Cheeking if data excesds size mitations
Checking for siip suface data
Checking pressure lines

Checking for integration fies
Vierification complsted -~ 0 errorfs) found

[ ety Dore

Hinh 8. Két qué kiém tra

Budc 10: Chay chuong trinh va xem két qua
e Chon "SOLVE" 6 menu "Tools".

e Chon "CONTOUR" & menu "Window" dé
hién thi tAm truct, hé s6 6n dinh va mit
trudt (Hinh 9). Luu y chon phuong phéap
tinh theo Bishop.

Se ok
Bl YOOE LA
5 v &

st Nen Tu Nhien

=5 0P| e 8 P B | ol e (7% 8

Hinh 9. Két qua phan tich &n dinh nén dudng

* Truong hop co hoat tdi J phia trén thi qui
doi hoat tdi thanh 16p ddt twong duong nhu Hinh
10 (16p ddt sé 3).

= : a

T A B3
01234687 8 9101112131415 1517 19 1920 21 22 29 2425 20 27 26 23 30

Hinh 10. Khai b4o hoat tai bing 16p dét tuong duong

2.2. Trinh tw gidi bai todn én dinh nén duong
bang chuong trinh PLAXIS

Phian mém PLAXIS V8.2 dudc st dung dé
phan tich &n dinh ctia mdi taluy nén dudng dip.
Trinh tw cdc budc thuc hién nhu sau:

Budc 1: Khdéi dong chuwong trinh
e Programs\Plaxis 8.x\ Plaxis Input.
Budc 2: Thiét lap céc dir kién cho bai toan
e Trong hop thoai "General setting" khai bao

cac thong tin vé bai toan: thé "Project”, thé
"Dimensions" nhu Hinh 11a,b

Project | Dimensions | Project Dimensions |
Project Generd " Units: Geometry dimensions
Filename foMlame> Model  [phnestan | Length [N - | L 000 3m
Directory . Eemerts [15hode ] Face [k | Right: o000 3] m
Title [moname> Tme  [day ~| Eottom ¢ [0,000 2[m
Top: [EA0 2] m
Comments.
I wrid
stress  Kjn® Spacing [foon 3 m
Weights Kijra® bumber of ntervds 1 3]
I Set as default ™ St as defaulk

Hinh 11. Thiét 1ap cic dit kién ban dau ctia bai toan a) Thé "Project” b) Thé "Dimensions"
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Budce 3: Xay dung mo hinh hinh hoc e Gan bién cho bai toan bing cong cu

e Chon "Geometry line" tu menu "Geome-
try". e MO hinh tao xong nhu Hinh 12

I STl g Y 1

4t +t
+ =

-
PLs

Hinh 12. M6 hinh hinh hoc sau khi tao

Budc 4: Khai bao va gan s6 liéu dia chét e Hop thoai "Mohr — Coulomb" d€ khai bdo
e Chon "Soil&Interface..." tf menu "Materi- cac thong so ve 10p ddt (xem Hinh 13a,b).

"

als".

e Tu hop thoai "Materials", chon New khai e Gan céc 16p dat vao mo hinh hinh hoc. Két
bdo 16p dat méi qua nhu Hinh 14

Mohr-Coulomb - Lop 1 Mohr-Coulomb - Lop 1

General
]Parameter;} Interfaces | General Parameters }mtwfa@s]

Materisl Set General propertiss — Strength
Idertification: Tunsat [20.000 kjm® Bt N T L L2
Materisl model: [Mohr-Coulomb = | Tsa [o.ooo i’ v A oh):  [lBooo e
Material type: ’m wipsi) ,W °
Alcernatives Yelocities
Comments Permeahiity G ez Kyt v Frszn 3] mis
b [o.000 miday

E,

- 2.000E+04  Knyjrd Yyt begsn & mis
ki 0,000 mjday

fdvanced. ..

advarced...

et | o | concel | b |

next | ok | ceneel | nep |

Hinh 13. Khai bdo céc thong s6 vé dit a) Thé "General" b) Thé "Parameter
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Material sets
Giobal >>>
Project Database

A o
o Group order: None hd
1

Lop 1
Lop2
Lop3

ok
ol

Copy...| Del..
I Appky Help

puis
puis

Hinh 14. Két qua sau khi gan cic 16p dat

Budc 5: Phat sinh lugi phan ti e Chon "Intial condition" tit menu "Intial".

e Chon "Gobal coarseness..." tU menu
"Mesh". e Chon bi€u tugng ™ t thanh cong cu, vé

e e . . dudng muc nudc (hinh 15a).
e Chon biéu tugng dé tien hanh chia lu6i

phan tif va d€ xac nhan. Két qua nhu hinh

+4
15. e Chon bi€u tugng T dé€ tinh toan dp luc
Budc 6: Xéc dinh céc didu kién tinh todn ban nudc ban dau va Chon bicu tugng update
dau ( "y 4€ x4c nhan (Hinh 15b).

8 Plaxis 5,2 Output - [View pore pressures]
ey Svesss Wndon o
o o [Jlak
CLE A a2 8

000 6000 000 2000 om0 20 000 000 8000

(30400, 11.400)

Hinh 15. Thiét lap diéu kién muc nuéc ngdm a) Pudng muc nudc ngdm b) Ap luc nuéc 16 rong

e Chon biéu tugng @90 ™ 4 tinh todn ting suit ban dau va chon biéu tuong update (
dé xac nhan (Hinh 16).

=& Lipdate )

§2 Plaxis B.2 Output - [View Initial soil stresses]

2000

Eff
Extreme effective principal stress -271.93 Kiljm 2

Hinh 16. Két qua tinh ting sut ban dau
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Budc 7: Tién hanh tinh toan
e Chon biéu tuong tif thanh cdng cu.

e Chon diém phan tich dng suit bién dang.

e Thiét 1ap cic giai doan phan tich (Hinh 17).

§# Plaxis 8.2 Calculations - E(1). phe 3]

Fle Edt View Calculate Help

B E
T Cupae

Gereral | Barameters | ttiplers | Preview |

Phase

=+ Calculate.

Calculation type:

Mumber /1D,

B

Loginfo

Start From phase: [1 - <Phase 15 )

[Phije reduction ]
Advanced
Comments

Parameters.
Btk | Bliset | B elete.

Identfication Phase no, Startfrom | Calculation [ Loading input [Time [ weater | Fir
ntial phase [ ] HiA Nl am. o 0

= <Phasa 1> 1 0 Plastic Staged construction 0. 0

= <Phase 2> z 1 Phifc reduction Incremental multpiers om.. o

il >

Hinh 17. Thiét 1ap cic giai doan phan tich

e Chon biéu tugng * “**** 4¢ bit diu tinh todn. Qu4 trinh tinh todn va két qua nhu Hinh 18a,
b.

= [E] # Plaxis 8.2 Calculations - E(1).plx

Fle Edt View Cakute Hep
= = 1.0t .
o e ¢ e | & T oun
General | parameters | taitpliers | preview |
Phase Caiculation type
Number {10, 1 Total multiplers ot the end of previous loading step Coleation progress Nber fD: [ [<Phasez> [Phie redction =l
Start From phl Z-Mdisp: 1.000 Phiax 0.000 Start from ph ’h—A‘ T 4
artfromeh] | R ai || s pees ort from phase: [1 - <Phase 1> ~ advance
- Moadk; 100 | Forcerk 000
i E tseight: 1000 | Force-v: 0000 Log info Comments
I Maccel: 0000 | Stfness: 000 o
st 1250 | Tme: 000
£ Mstage: 0000 | Dy tine: 0000
[
Tteration process of current step T
Currentstep: Max, steps: 130 Eement £ =
Treration 11 | Maxkerations: 60| Decompostion 100 %
Giobalerror: 0010 | Tolerance: 0010 Cakc. tine: e | [t | SRoses Eoiwe ||| Ehe= ||| b0
(I R ——— [Tme_[water [rv || [‘srefcston [shasro. [ stathrom | Coetion [ Losdrgir [Tme _[warer L7
IEBlphase | | piagc stress poits: 2804 | Inaccurate 188 Tolerateds 2 || 00 o0 ritiel phase. o ° A wa o0 o0
= <phase 1> Plestic rterface points: oy [ ce—— ] 3 | oo 01 o <Phase 1> 1 0 Plastic Staged construckion 0.00 0ot
= cPhase 2> TNEEREEES B I re— [ — o || om0 o o <Phass 2> 2 1 Phijc reduction Incremental mutipliers 0.00 0o 9
cancel
=il S NETH s

Hinh 18. Qua trinh va két qua tinh todn a) Qua trinh tinh todn b) Thong bdo két qua

Budc 8: Xut két qua tinh toan

e Chon =5 Outpit-. (it thanh cong cu d€ xem mo hinh bién dang (Hinh 19)
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e Chon "Calculation
"View" dé xem hé s6 &n dinh (Hinh 20). !:

Calculation information

Prescribed dispiacements
Load system A

Load systemB

Sl weight

Acceleration

Strenght reduction Factor
Time

Dynamic Time

Wukipliers | actitional Infa | step Info |

Step Info
Step 1300130 Extrapolation factor
FLASTIC STEP Relative stiffness

Muiplers

Incremental Mukipliers

Mdisp: 000
Hloada: 0000
Hioads: 0000
Hweicht: 000

= ouput

Caculstion type

5 Fle £t Viw Geonely Defomations Sreses Window Hep
BEBenes aal B L

000 000 000 2000 om0 200 w00 000 00

(38,600, -21.000)

Hinh 19. Bién dang ctia nén duong

1

infor..." tU0 menu "

Hinh 21. Hinh dang mat trugt

1.000

0000

Total Multiplers
2 -Misp: 1000
 -Moada 1.000
 Moads: 1.000

I -Mweight: 1000

@) * Truong hgp c6 hoat tai & phia trén thi chon

Increment: 0000
Increment: 0000

End time: 0000

bi€u tugng i tl thanh cong cu d€ khai bao.

s |t

3. Két qua tinh hé s6 6n dinh ctia nén dudong

Hinh 20. Két qua tinh to4n hé s6 6n dinh trong mot s6 truong hop

3.1. Bai todn 1

Nén duong c6 chiéu cao H = 6m; mit dudng
rong B = 12m; do doc mdi taluy 1/1,5; trong nén
khong c6 muc nuée ngdim (MNN) (Hinh 22). Céc
s6 liéu dia chét cia dit ddp nén va nén dit tu

- Xem hinh dang mat trugt (Hinh 21). nhién bén dudi cho & Bang 1.

o>

Hinh 22. So d6 bai toén 1
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Thay ddi gid tri goc ndi ma sét () va luc dinh két don vi (c) ctia dit dap nén dudng. Tinh toan on
dinh bang phan mém GEO - SLOPE va PLAXIS. Két qua tinh toan cho & Bang 2.

Bang 1. S6 liéu dia chit

Trong | Lyc dinh

Lép heong két Goc ndi
dat | Mo ta the tich don vi ma sat ¢

i ¢ (do)

(kKN/m*) | (kN/m")
L| Pitdip |\ 495 | Bing2 | Bing2
ncn
2 Dat nén
wohien | 15 15 10

Bang 2. So sanh két qua tinh toan &n dinh (hé s6 6n dinh theo GEO - SLOPE / PLAXIS)

P
C(dé) 30 | 25 | 20 15| 10| 5
(kN/m
1,500 | 1,274 | 1,080
> 1,393 | 1,274 | 1,084
1,534 | 1.473 | 1.401 | 1,234 | 1.033
0 05 [ 1431 | 1341 [ 1233 | 1.049
1,601 | 1,543 | 1,485 | 1,418 | 1,320 | 1,134
B 560 (1510 [ 1450 | 1376 | 1278 | 1135
Lo 1668 ] 1614 [ 1,560 | 1,505 | 1442 | 1,347
1635 | 1,576 | 1524 | 1,463 | 1393 | 1.310
1.737 | 1,686 | 1,636 | 1,585 | 1,533 | 1,472
2 1693 [ 1.648 | 1.600 | 1.540 | 1.480 | 1.408
1,809 | 1,766 | 1,714 | 1,667 | 1.619 | 1,569
30 731 [ 1691 | 1,650 | 1.602 | 1549 | 1.496
* Nhan xét: - Pa sé cdc truong hop thi hé sé én dinh

khi tinh bang PLAXIS nhé hon so vdi tinh bdng
GEO - SLOPE. Nhiing truong hgp nguoc lai thi
két qud léch nhau rdt nhé (gdn nhu bdng nhau:
truong hop ¢ = 30° ,¢c = 5kN/m? va ¢ = 10° va
c = 10kN/m? ).

- Tir két qud J bdng s6 2 co thé nhdn thdy
khi thay doi cdc thong sé siic chong cdt cia ddt
ddp nén (ddt nén tu nhién khong doi) thi hé soé
on dinh khi tinh bang GEO - SLOPE va PLAXIS
léch nhau < 10% (chii yéu léch nhau < 5%; chi
mot truong hopy = 30°, ¢ = SkN/m? cho két qud
léch nhau 7,7 %).
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3.2. Bai todn 2

So dd hinh hoc ctia bai toan giéng nhu hinh

22. Céc sb liéu dia chit cho & Bang 3.

Thay doi gia tri goc ndi ma sét () va luc dinh

két don vi (c) cta dat nén tu nhién. Tinh todn 6n
dinh bang phan mém GEO - SLOPE va PLAXIS.
Két qua tinh todn cho & Bang 4.

Bang 3. S6 liéu dia chét

Trong | Lwc dinh
Lép hrgng két Gée ndi
dat | Mo ta the tich don vi ma sat ¢
v ¢ (d6)
(KN/m*) | (kN/m?)
L | Patdap | g5 20 25
nen
2 | Pitnén ] ]
tir nhién 18,5 Bing 4 Bing 4

Bang 4. So sanh két qua tinh toan &n dinh (hé s6 6n dinh theo GEO - SLOPE / PLAXIS)

15 20 25 30

2,318 | 2,318 | 2,318 | 2,318

2,290 | 2,355 | 2,359 | 2,361

2,223 | 2,318 | 2,318 | 2,318

2,144 1 2,278 | 2,351 | 2,360

2,054 | 2,218 | 2,318 | 2,318

1,987 | 2,143 | 2,252 | 2,345

1,858 | 2,049 | 2,208 | 2,318

1,802 | 2,018 | 2,115 | 2,234

1,658 | 1,872 | 2,033 ] 2,195

1617 | 1.819 | 1,977 | 2,100

1,447 | 1,688 | 1,849 | 2,011

N
(dd) 3 10

C

{kN/m
1,939 | 2,188

30
1,866 | 2,130
1,750 | 2,001

25
1,664 | 1,957
1,555 | 1,810

20
1,462 | 1,767
1,354 | 1,614

15
1,251 | 1,576
1,141 | 1.411

10
1,034 | 1.371
1,196

5
1,145

1,402 | 1,619 | 1,799 | 1,935

* Nhan xét:

- Da s6 cdc truong hop thi hé sé on dinh khi
tinh bang PLAXIS nhé hon so véi tinh bang GEO

- Tir két qud & bdng sé 4 c6 thé nhdn thdy khi
thay doéi cdc thong sé sitc chéng cdt cua ddt nén
tw nhién (ddt ddp khéng doi) thi hé sé on dinh khi
tinh bang GEO - SLOPE va PLAXIS léch nhau
< 10% (chui yéu léch nhau < 5%.

- SLOPE. Nhitng truong hop nguoc lai thi két
qud léch nhau rdt nhé (< 5%, nhu truong hop
¢ =25%c =25 + 30kN /m>.
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3.3. Bai todn 3 tai trong xe chay: ¢ = 120kN/m?. Céc s6 liéu dia
Nén dudng c6 chiéu cao H =2 + 6m ; mit  chit ctia dit dip nén va nén dit tu nhién bén dudi

duong rong B = 12m; do dbc mdi taluy 1/1,5; cho & Bang 5.

trong nén khong cé muc nudc ngam (Hinh 23);

L 12m N
‘ “ | 2
o = 20 (KN/m®)

NN R R

{5

Hinh 23. So d6 bai toan 3

2
s

2+ 6m

H

\
\
| B
\
\
|
\

Thay ddi gi tri goc ndi ma sat (¢) va luc dinh két don vi (c) ctia dit dap nén. Tinh todn &n dinh
bang phan mém GEO - SLOPE va PLAXIS. Két qua tinh todn cho & Bang 6.

Bang 5. S6 liéu dia chét

Trong | Luc dinh

Lép hegng két Gobe nbdi
dat | Mo ta the tich don vi ma sat ¢
¥ ¢ (d9)
(kN/m®) | (kN/m?)
L | Datddp |\ 455 | Ring6 | Bang6
nen
2 Dit nén
i nhién 18,5 15 10
* Nhan xét: bang GEO - SLOPE va PLAXIS léch nhau rdt
- Tir két qud & bdng s6 6 co thé nhén thdy — nhé (< 5%).
trong truong hop cé xét hoat tdi & phia trén, voi - Hé s6 6n dinh khi tinh bang PLAXIS c6 thé’

nhiéu chiéu cao nén ddp khdc nhau va khi thay  16n hon hodc nhé hon so vdi tinh bdang GEO -
doi cdc thong so sikc chéng cdt ciia ddt ddp (ddt  SLOPE.
nén ty nhién khéng doi) thi hé sé én dinh khi tinh
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Bang 6. So sanh két qua tinh toan &n dinh (hé s6 6n dinh theo GEO - SLOPE / PLAXIS)

B = 12m; Taluy 1/1.5; ¢ = 20kN/m?

H (m) 2,0 3,0 4,0 5,0 6.0

2240 | 1,928 | 1,708 | 1,559 | 1,399
¢/ =25/20

2311 1,947 | 1,720 | 1,552 | 1.425

2,261 | 1,933 | 1,692 | 1,524 | 1,345
c/ep =30/10

2306 | 1,924 | 1,686 | 1,504 | 1,363

2,131 | 1,889 | 1,669 | 1,542 | 1,389
c/p =15/30

2,204 | 1,888 | 1,681 | 1,535 | 1,419

2236 | 1,930 | 1,730 | 1,603 | 1,438
c/ep =20/30

2,312 | 1,966 | 1,749 | 1,596 | 1,465

3.4. Bai todn 4 Hh = 0,5m); Bang-ket c6 chiéu cao Hy,= 2,0m va

Nén dudng cao H = 6m; mit dudng rong B chiéu rong L = 6m (Hinh 24). Tai trong don vi:
= 12m; d6 dbc mai taluy 1/1,5; trong nén cé6 g = 20kN/m>. Cac s6 lidu dia chat ctia dat dap
mucc nudce ngdm (véi chidu cao muc nudc tai tim  kho phia trén, dat dip ngap nudc va nén dit bén
duong H; = 1,0m; chiéu cao muc nuéc 8 mép  duéi cho & Bang 7.

s
k ) 4
e
1 6m
I - -
| Dit ddp kha Yy

| &

oA

‘Myjc mioc ngam N

7] | Dit ddp ngdp nude o NG, r%l |
T T

.

|
L } Dét nén tu nhién

| 4

Hinh 24. So d6 bai toan 4

Thay d&i gid tri goc noi ma sat (¢) va luc dinh két don vi (c) clia dat dap nén. Tinh todn &n dinh
bing phin mém GEO - SLOPE va PLAXIS. Két qua tinh toan cho & Bang 8.

Bang 7. S6 liéu dia chit

Trong Luc ) G6
Lop lwong | dinhkét | ~°°
dit | Mota | thétich | donvi |TO1ma
v c sathcp
Ny | () | @9

1 Dat dap . :
Kkhé 20 Bang § | Bing §
2 | Datdip Giam | Giam
ngip nudc 21 SIN/m? 50
*)
3 Dat nén tw 19 15 10

nhién (%)
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(*) Pdt ndm dudi myc nude ngam thi luc dinh
két don vi va goc ndi ma sdt tam tinh gidm di la
5kN/m?; 5° so vdi ddt ddp khé; va dung trong
bdo hoa vy, = 21(kN/m?); dung trong ddy noi

Yan = 11(kN/m?)

(**) Ddt nén tu nhién nam dudi muc nudc
ngdm c6 dung trong bdo hoa vy, = 19kN/m?);
dung trong ddy noi yz, = 9(kN/m?)

Bang 8. So sanh két qua tinh toan &n dinh (hé s6 6n dinh theo GEO - SLOPE / PLAXIS)

P
(d6)
30 25 20 15 10 5
c
(kN/m?)
1,386 | 1,336 | 1,300
’ 1,335 | 1,286 | 1,233
1,426 | 1,377 | 1,328 | 1,149
10 1,368 | 1,334 | 1,296 | 1,053
1466 | 1,420 | 1,372 | 1,323 | 1.144
B 1,394 | 1,364 | 1,335 | 1,293 | 1,107
0 1,507 | 1,462 | 1,417 | 1,371 | 1,321 | 1,126
1,417 | 1,390 | 1,366 | 1,332 | 1,268 | 1,121
25 1,549 | 1,506 | 1,462 | 1,418 | 1,371 | 1,320
1,438 | 1,415 | 1,393 | 1,363 | 1,327 | 1,276
1,591 | 1,550 | 1,508 | 1,466 | 1,421 | 1.373
0 1,457 | 1,437 | 1,417 | 1,391 | 1,359 | 1,319

* Nhdn xét:

- Tir két qud & bdng sé 8 co thé nhdn thdy
trong truong hop nén duong co Bdng-ket, co xét
hoat tdi ¢ phia trén va anh hudng cua muc nudc
ngdm thi khi thay doi cdc thong soé siic chdng cdt
ciia ddt ddp (ddt nén tw nhién khéng déi) thi hé sé
on dinh khi tinh bang GEO - SLOPE va PLAXIS
léch nhau < 10% (da phdn cdc truong hop léch
nhau < 5%) .

- H¢ sé on dinh khi tinh bang PLAXIS déu
nhé hon so vdi tinh bang GEO - SLOPE.

- Cdc két qud léch nhau > 5% da sé déu roi
vao truong hop dat ddp cé luc dinh két 16n (nhu
¢ =30°,c =25+ 30kN/m?.

4. Két luan

Thong qua viéc nghién ciiu cac ly thuyét tinh
toan, két hop véi viéc ting dung cac chuong trinh

tinh toan dé tinh toan hé sb 6n dinh nén dudng
dap trong nhiéu trudng hop khac nhau tir don
gian dén phiic tap, tac gia rit ra mot sd két luan
va kién nghi nhu sau:

Mic du dudc xay dung trén hai ly thuyét tinh
toan khac nhau, lich st ra doi khac nhau. Nhung
két qué tinh 6n dinh bing phuong phép gia dinh
mit trudt (mdt trugt hinh tru tron, phan tich 6n
dinh bang cong thiic Bishop don gian, sit dung
chuong trinh GEO - SLOPE m6 dun SLOPE/W)
va phuong phéap phan tich dng suit - bién dang
clia mdi trudng dan hdi — déo (ting dung phuong
phdp phan t& hitu han, st dung chuong trinh
PLAXIS V8.2 trong cdc truong hdp da nghién
ctfu co ban 13 nhu nhau (két qua 1éch nhau < 10%
1a c6 thé chip nhan dugc).

Qua cic két qua da nghién ciiu c6 thé thiy
phan 16n cic trudng hop tinh bang chuong trinh
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PLAXIS cho hé s6 6n dinh nhd hon so vé6i khi
tinh bang GEO - SLOPE (cé4c trudng hop ngudc
lai thi két qua 1&ch nhau khong dang ké). Do d6
néu st dung PLAXIS dé€ tinh toan va dinh gid
on dinh theo hé s6 6n dinh yéu cau qui dinh cho
cong thic cua Bishop (Kyéucau = 1,4;theol)thi
s& thién vé an toan.

Nhin chung khi luc dinh két don vi clia dét
16n thi két qua tinh toan theo hai phuong léch
nhau 16n hon so véi khi luc dinh két don vi ctia
dat nhd. Piéu nay mot 1an nita khang dinh tinh
chét phiic tap cta dit dinh ma cdc tai lidu vé co
hoc dit da néu.

Tir cac két luan trén, trong pham vi nghién
cliu, tac gia kién nghi:

- Khi phan tich 8n dinh c4c mai doc néi chung
va nén dudng néi riéng co thé sit dung mot trong
hai phuong phdp tinh todn da néu ma vin dam
bdo su chinh x4c (diéu ndy sé gitip cac don vi
tham tra, chi dau tu c6 co sé xét duyét phuong
an tinh todn cta cdc don vi tu van thiét ké).

- Tuy nhién nhu da phan tich, trudng hop dét
dap c6 luc dinh két don vi 16n thi d€ dam bao an
toan nén phan tich 6n dinh bang nhiéu phuong
phép khac nhau dé€ so sanh, danh gia, nham dam
bao su an toan cho cong trinh.

- Can phai dua phuong phdp phan tich tng
suét - bién dang vao cdc qui trinh tinh todn &n
dinh cac mai dbc néi chung va nén dudng néi
riéng. Bén canh d6 can b sung viéc qui dinh hé
s6 6n dinh yéu cau (Kyzcq) 1a 1.4 (nhu qui dinh
cho cong thic cua Bishop) vao tai liéu [1].
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